Moss Phylogeny Reconstruction Using Nucleotide Pangenome of Complete Mitogenome Sequences.
Stability of composition and sequence of genes was shown earlier in 13 mitochondrial genomes of mosses (Rensing, S. A., et al. (2008) Science, 319, 64-69). It is of interest to study the evolution of mitochondrial genomes not only at the gene level, but also on the level of nucleotide sequences. To do this, we have constructed a "nucleotide pangenome" for mitochondrial genomes of 24 moss species. The nucleotide pangenome is a set of aligned nucleotide sequences of orthologous genome fragments covering the totality of all genomes. The nucleotide pangenome was constructed using specially developed new software, NPG-explorer (NPGe). The stable part of the mitochondrial genome (232 stable blocks) is shown to be, on average, 45% of its length. In the joint alignment of stable blocks, 82% of positions are conserved. The phylogenetic tree constructed with the NPGe program is in good correlation with other phylogenetic reconstructions. With the NPGe program, 30 blocks have been identified with repeats no shorter than 50 bp. The maximal length of a block with repeats is 140 bp. Duplications in the mitochondrial genomes of mosses are rare. On average, the genome contains about 500 bp in large duplications. The total length of insertions and deletions was determined in each genome. The losses and gains of DNA regions are rather active in mitochondrial genomes of mosses, and such rearrangements presumably can be used as additional markers in the reconstruction of phylogeny.